Health risk assessment of dermal and inhalation exposure to deodorants in Korea.
In Korea, humidifiers that include biocidal ingredients have caused serious lung injuries and deaths. After these incidents, public concern regarding the use of chemicals in products (i.e., chemical phobia) increased. Frequent health risk assessments and stringent management of consumer products are, therefore, of paramount importance to reduce these serious occurrences. In this study, the irritative and respiratory health effects of deodorants were assessed in relation to dermal and inhalation exposure. In total, 64 deodorants were divided into 5 groups by application type, and health risk assessments were conducted on each group. In total, 26 fragrance ingredients and 27 biocidal ingredients were analyzed and assessed according to their risk to human health. Exposure assessment was performed in two steps. In the tiered 1 assessment (screening), the 95th exposure factor values were used to estimate exposure to assume the worst-case scenario. The maximum concentration in the deodorants was used without considering the application type. In the tiered 2 assessment (detail assessment), the 75th exposure factor values were used to estimate the assumed reasonable exposure to ingredients. In these assessments, the maximum concentration used in the exposure models was determined by the product purpose and application type. The values input into the exposure algorithms were developed via the exposure route. Of the selected fragrance and biocidal active ingredients, 18 fragrance and 13 biocidal ingredients were detected in the deodorants that were assessed. From the results of the tiered 1 assessment, it was necessary for tiered 2 risk assessments to be conducted for 6 ingredients for the inhalation route, and 13 ingredients for the dermal route. The inhalation margin of exposure of ingredients in deodorants of gel/trigger/spray types for home/car and fabric/air usage was above the target margin of exposure. The health risk of 6 evaluated ingredients was relatively low for the inhalation route of exposure. This study showed that the assessed ingredients have no health risks at their maximum concentrations in deodorants. The approach discussed in this study should be used to establish improved guidelines for specific ingredients in consumer products, and for setting limits for newly developed raw materials that may pose dermal and inhalation hazard.